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(g) RESIN COMPOSITION AND SOLDER RESISTRESIN COMPOSITION. 

@ A resin composition or a solder resist resin composition 
which comprises (A) an epoxy resin and/or (B) epoxy acrylate 
obtained by reaction 1 chemical equivalent of the epoxy 
group of an epoxy resin with 0.1 to 1.0 chemical equivalent of 
acrylic acid, (CI a copolymer of styrene with malelc an- 
hydride, (D) an unsaturated compound other than compound 
(B), and (E) a photopolymerizatton initiator. 
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DESCRIPTION 

RESIN COMPOSITION AND SOLDER RESIST RESIN COMPOSITION 

TECHNICAL FIELD ; 

The present invention relates to a resin 
composition suitable for a solder resist ink excellent 
in heat resistance, chemical resistance and electrical 
insulation properties which is used as a permanent 
protective coat for printed boards. 

BACKGROUND ART ; 

Recently, UV-curing compositions have been 
widely used because of their suitability for resource- 
and energy saving, higher operability, higher productivity, 
etc. In the field of processing printed boards,' also, 
DV-curing compositions have been becoming used in place 
of conventional thermosetting compositions used for 
various inks such as solder resist inks and marking inks, 
for the same reason. The solder resist inks have first 
come to be prepared by use of UV-curing compositions. 

The use to which the nv-curing compositions 
are applied at present, however, is limited to the field 
of the so-called civil-use boards used in radio receivers, 
video recorders, TV sets, etc., and application of the 
UV-curing compositions to the field of the so-called 
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industrial-use boards for computers, control apparatus, 
etc. has not yet been made. This is because the solder 
resist inks to be used for the industrial-use boards 
are required to have high performance as to electrical 
insulation properties, solder heat resistance under humid 
conditions, plating resistance, etc., which are not 
required for the solder resist inks for. the civil-use 
boards, and the solder resist inks available for the 
civil-use boards at present have not yet reached the 
level of the perf oirmance requirements . Due to the 
recent trend toward smaller size and higher functionality 
of electronic equipment and apparatus, the requirement 
for higher accuracy of circuit pattern density in the 
industrial-use boards also has become severe, and the 
screen printing process using the conventional UV-curing 
solder resist inks has not yielded a satisfactory result, 
because of the limitations of accuracy of printing. 

Besides, the conventional UV-curing solder 
resist inks contain mono- to trifxinctional monomers such 
as 2-hydroxyethyl methacrylate , trimethylolpropane 
triacrylate, etc. and various acrylate oligomers, etc., 
and these substances may bleed out on screen printing, 
to cause troubles such as failure in adhesion of the 
solder. There have been attempts to improve the above- 
mentioned difficulties'. For instance, Japanese Patent 
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Application Laid-Open (KOKAI) No. 60-208377(1985) proposes 
a resin composition comprising a photopol3janerizable epoxy 
vinyl ester resin, a photopolymierization initiator and an 
amine-based epoxy hardener. Though the resin composition 
is excellent in heat resistance, adhesion properties, 
chemical resistance and electrical insulation properties, 
the composition has drawbacks in that the storage 
stability is poor due to the use of the amine-based epoxy 
hardener, and there is need for development with a 
solvent. 

DISCLOSURE OF INVENTION ; 

The present inventors, as a result of their 
earnest studies for solving the above-mentioned problems, 
have succeeded in providing a resin composition suitable 
for a solder resist ink excellent in heat resistance, 
adhesion properties, chemical resistance and electrical 
insulation characteristics which is capable of develop- 
ment by an aqueous alkali solution. 

Namely, the present invention relates to: 
(1) a resin composition comprising an epoxy resin 

(A) and/or an epoxy acrylate (B) obtained by reacting 
one chemical equivalent of epoxy groups in an epoxy 
resin with 0.1 to 1.0 chemical equivalent of acrylic 
acid, a styrene-maleic anhydride copolymer (C) , an 
unsaturated group-containing compound (D) other than (B) , 



BNSOOCIO: <EP 0346486AlJ_> 



- 4 - 



0346486 



and a photo-polymerization initiator (E) ; and 
(2) a solder resist resin composition comprising 

an epoxy resin (A) and/or an epoxy acrylate (B) obtained 
by reacting one chemical equivalent of epoxy groups in an 
epoxy resin with 0.1 to 1.0 chemical equivalent of 
acrylic acid, a styrene-maleic anhydride copolymer (C) , 
an unsaturated group-containing compound (D) other than 
(B) , and a photopolymerization initiator (E) . 

In the present invention, the epoxy resin (A) 
and/or the epoxy acrylate (B) is used, both being 
commercially available easily. For instance, the epoxy 
resin (A) may be a bisphenol type epoxy resin (e.g., 
Epikote-1001 and Epikote-1004 , products by Shell Kagaku 
K.K.), a -novolak type epoxy resin (e.g., Epikote-154 
and Epikote-152, products by Shell Kagaku K.K.; EPPN-201 
and EOCN-104, products by Nippon Kayaku K.K.), an 
alicyclic type epoxy resin (e.g., EHPE--3150, a product 
by Daicel Kagaku Kogyo K.K.) or the like. Among these 
resins, preferred, is one which is solid at 40**C. The 
epoxy acrylate (B) obtained by reacting one chemical 
equivalent of epoxy groups in an epoxy resin with 0.1 
to 1.0 chemical equivalent of acrylic acid may be, for 
exait^le, an epoxy acrylate obtained by reacting one 
chemical equivalent of epoxy groups in the aibover 
mentioned epoxy resin (A) with 0.1 to 1.0, preferably 
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0.3 to 0*6^ chemical equivalent of acrylic acid. Among 
such epoxy acrylates , particularly preferred is one 
which is solid at 40**C. 

The styrene-maleic anhydride copolymer 
(ordinarily, the content of maleic anhydride is 10 to 
50 mol%) for use as the component (C) is commercially 
available easily. Examples of the styrene-maleic 
anhydride copolymer include SMA Resins (product name) 
SMA-1000 and SMA-20 00, products by ARCO/chemical company, 
USA. The average molecular weight of the component (C) 
is preferably 50 0 to 10000, particularly 1000 to 3000. 

The unsaturated group-containing compound for 
use as the component (D) may be,, for example, a reaction 
product of a polybasic carboxylic anhydride with a 
reaction product of a novolak- or bisphenol-type epoxy 
resin and (meth) acrylic acid. Specific examples include 
those compounds which are obtained by a reaction wherein 
a reaction product (a) obtained by reacting a novolak- 
type epoxy resin, for instance, a phenol novolak type 
epoxy resin, a cresol novolak type epoxy resin, etc. 
with (meth) acrylic acid in such a ratio that the amount 
of (meth) acrylic acid is about 0.8 to 1.5, preferably 
0.9 to 1.1, chemical equivalents per one chemical 
equivalent of epoxy groups in the epoxy resin, is reacted 
with a polybasic carboxylic anhydride, for instance. 
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succinic anhydride , maleic anhydride, phthalic anhydride, 
hexahydrophthalic anhydride, tetrahydrophthalic anhydride, 
trimellitic anhydride, HET anhydride, methylhexahydro- 
phthalic anhydride, luethylendomethylenetetrahydrophthalic 
anhydride, chlorendic anhydride, etc. in such a ratio 
that the amovmt of the acid anhydridis is 0.05 to 1.00 
chemical equivalent per one chemical equivalent of 
hydroxyl groups in the reaction product (a) . Other 
examples for the component (D) may include reactive 
monomers such as 2-hydroxyethyl (meth) aery late, 2- 
hydroxypropyl (meth) aery late , carbitol (meth) acrylate , 
phenoxyethyl (meth) acrylate , acryloylmorpholine , 
tripropylene glycol di (meth) acrylate, trimethylolpropane 
tri (meth) acrylate, trimethylolpropane tripropoxy .tri- 
(meth) acrylate, neopentyl glycol hydroxypivalate 
di (meth) acrylate , dioxane glycol di (meth) acrylate 
(KAYARAD R-64 0, a product by Nippon Kayaku K.K.), 
tris (hydroxyethyl) isocyanurate di (meth) acrylate, 
tris (hydroxyethyl ) isocyanurate tri (meth) acrylate , 
pentaerythritol tri (meth ) acrylate , dipentaerythritol 
hexa (meth) acrylate, dipentaerythritol penta(meth)- 
acrylate, phosphoric ester of 2 -hydroxyethyl (meth)- 
acrylate, equimolar reaction products (half esters) of 
an acid anhydride, for instance, succinic anhydride, 
maleic anhydride, phthalic anhydride, hexahydrophthalic 
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anhydride, tetrahydrophthalic anhydride, methylendo- 
methylenetetrahydrophthalic anhydride, etc. with a 
hydroxyl-containing compound such as 2-hydroxyethyl 
(meth) aery late , 2-hydroxypropyl (math) aery late , etc • 
Preferable examples of the component (D) include 
trimethylolpropane triacrylate, pentaerythritol 
triacrylate , tris (hydroxyethyl ) isocyanurate diacrylate , 
neopentyl glycol hydroxypivalate diacrylate, carbitol 
acrylate, acryloylmorpholine, phosphoric ester of 2- 
hydroxyethyl (meth) acrylate, dipentaerythritol 
hexaacrylate, dipentaerythritol pentaacrylate , etc. 
The component (D) is not necessarily constituted of 
only one compound, but may be constituted of two or 
more compounds . 

The term " {meth) acrylic acid" used herein 
means "acrylic acid or methacrylic acid", and the term 
" (meth) acrylate" used herein means "acrylate or 
methacrylate" . 

As the photopolymerization initiator (E) , any 
of known photopolymerization initiators is usable, but 
it is preferable to use a photopolymerization initiator 
which has good storage stability after formulated. 
Examples of the photopolymerization initiator include 
benzoin alkyl ethers such as benzoin ethyl ether, 
benzoin isobutyl ether, etc.; acetophenones such as 
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2 f 2-dietlioxYacet:ophenone , 4 ' -phenoxy-2 , 2-dichloro- 
acetophenone, etc; propiophenones such as 2-hydroxy-2- 
methylpropiophenone, 4 ' -isopropyl-2-hydroxy-2-methyl- 
propiophenone, etc.; benzil dimethyl ketal; 1 -hydroxy- . 
cyclohexyl phenyl ketone; anthraquinones such as 2- 
■ ethylanthraquinone , 2-chloroanthraquinone , etc . ; 
thioxanthones such as 2-chlorothioxanthone, 2,4- 
diethylthioxanthone , etc . ; and 4,4' -diethylaminobenzo- 
phenone, isoamyl N^N-dimethylaminobenzoate, ethyl 
N,N-diinethylaininobenzoate/ etc. One or more such 
photopolymerization initiators (E) may be used either 
singly or in combination in an arbitrary ratio. 
Preferable examples of the photopolymerization initiator 

(E) include , 4,4' -diethylaminobenzophenone , 2,4- 
diethylthioxanthone , a combination of. 2 ,4-diethylthioxan- 
thone with isoamyl N,N-dimethylaminobenzoate or ethyl 
N,N-dimethylaminobenzoate , etc . 

The amounts of the components (A) , (B) , (C) , 

(D) and (E) used in the resin composition and solder 
resist resin composition according to this invention 
are as follows. The amount of the component (A) is 
preferably 0 to 40% by weight, particularly 0 to 30% by 
weight, and the amount of the component (B) is preferably 
0 to 40% by weight, particularly 0 to 30% by weight. 
The sum of the amount of the component (A) and the 
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component (B) is preferably 5 to 50% by weight, particu- 
larly 5 to 4 0% by weight. The amounts of the component 

(A) and the component (B) are so selected as to satisfy 
all of the above-mentioned ranges. The amount of the 
component (C) is preferably 5 to 4 0% by weight r parti- 
cularly 5 to 3 0% by weight. The amount of the component 

(D) is preferably 20 to 90% by weight, particularly 30 
to 8 0% by weight. The amount of the component (E) is 
preferably 0.1 to 15% by weight, particularly 1 to 10%- 
by weight. 

If required, a heat-curing accelerator, for 
instance , tris (N,N-dimethylaminomethyl) phenol , 
benzylamine, 2-ethyl-4-methylimida2ole, etc. or a cationic 
photopolymerization catalyst, for instance, triphenyl- 
sulf onium hexaf luoroantimonate , di (alkylphenol) phenyl- 
sulf onium hexaf luoroantimonate , (2 , 4-cyclopentadiene-l- 
yl) [ (1-methylethyl) benzene] -iron-hexafluorophosphate 
(Irgacure-261, a product by Ciba-Geigy Ltd.), etc. may 
be used in the resin composition according to the 
present invention. 

Moreover, in consideration of operability, an 
organic solvent may also be used in the resin composition 
according to this invention. The orgajiic solvent may be, 
for example, methyl ethyl ketone, butyl cellosolve 
acetate, butyl cellosolve, dipropylene glycol monoraethyl 
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ether, dipropylene glycol monoethyl ether or petroleum 
naphtha. Furthermore, various additives may be added to 
the resin composition. For instance, body pigment such 
as talc, silica, alumina, barium sulfate, magnesium 
oxide, etc.; thixotropic agent such as Aerosil, etc.; 
silicone- or fluorine-based leveling agent or defoaming 
agent; coloring agent or the like may be added. 

The resin composition according to the present 
invention is particularly useful as a solder resist resin 
composition, and is also usable as a coating agent for 
metals such as copper, tinplate, aluminum, etc. The 
resin composition according to the present invention is 
cured by irradiation with UV rays by the usual method, 
followed by heating to a temperature of preferably 50 to 
200**C, particularly, 100 to 170 ''C. 
BEST MODE FOR CARRYING OUT THE INVENTION : 

The present invention will now be described in 
detail below while referring to examples, in which 
"parts" means "parts by weight". 

Synthetic Examples of Epoxy Acrylate (B) 
SYNTHETIC EXAMPLE 1 : 

A mixture of 1870 parts (corresponding to 10 
equivalents of epoxy groups) of a phenol novolak type 
epoxy resin having an epoxy equivalent of 187, "EPPN-201, 
softening point 65**C" (an epoxy resin, a product by 
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Nippon Kayaku Co., Ltd.), 432 parts (corresponding to 6. 
equivalents of carbbxyl groups) of acrylic acid, 1.15 
parts of hydroquinone, 16.5 parts of triphenylstibine 
and 579.9 parts of butyl cellosolve was heated to 90°C, 
and reaction was continued for 13 hours , to obtain an 
epoxy acrylate (B-1) containing 20% of butyl cellosolve 
and having an acid value of 1 and an epoxy equivalent 
of 579. 

SYNTHETIC EXAMPLE 2 ; 

A mixture of 220 0 parts (corresponding to 10 
equivalents of epoxy groups), of a cresol novolak type 
epoxy resin having an epoxy equ,ivalent of 220, "EOCN- 
104, softening point 90®C" (an 'epoxy resin, a product 
by Nippon Kayaku Co., Ltd.), 288 parts (corresponding 
to 4 equivalents of carboxyl groups) of acrylic acid, 
1.2 parts of hydroquinone , 17.9 parts of triphenyl- 
stibine and 626.8 parts of butyl cellosolve acetate was 
heated to 90*'C, and reaction was continued for 10 hours, 
to obtain an epoxy acrylate (B-2) containing 20% of 
butyl cellosolve acetate and having an acid value of 1 
and an epoxy equivalent of 417.5. 

SYNTHETIC EXAMPLE 3 ; 

A mixture of 187 0 parts of a phenol novolak 
type epoxy resin having an epoxy equivalent of 18 7, 
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"EPPN-201, softening point 65-C" (an epoxy resin, a 
product by Nippon Kayaku Co., Ltd.), 720. parts of acry- 
lic acid, 1.15 parts of hydroguinone , 16.5 parts of 
triphenylstibine and 2590 parts of trimethylolpropane 
triacrylate was heated to 95 *C, and reaction was 
•continued for 20 hours, to obtain an epoxy acrylate 
(B-3) containing 50% of trimethylolpropane triacrylate 
and having an acid value, of 10. 

Synthetic Examples of Reaction Product (D) of 
Polybasic Carboxylic Anhydride with Reaction 
Product of Novolak Type Bpoxy Resin with 
(Meth) acrylic Acid 

SYNTHETIC EXAMPLE 4 ; 

A mixture of 1796.0 parts (corresponding to 10 
equivalents of epoxy. groups) of a phenol novolak type 
epoxy resin having an epoxy equivalent of 179-6, 
"Epikote-154" (an epoxy resin, a product by Shell 
Kagaku K.K.)/ .720 parts (corresponding to 10 equivalents 
of carboxyl groups) of acrylic acid, 1407 parts of butyl 
cellosolve acetate, 1.26 parts of methylhydroguinone 
and 25.9 parts of triphenylstibine was heated to 95**C, 
and was reacted for 20 hours. After addition of 74 0.6 
parts of phthalic anhydride to the reaction mixture, 
the resultant admixture was reacted for 20 hours, to 
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Obtain a reaction product (D-1) having a viscosity (25 °C) 
of 29000 cps and an acid value (for components exclusive 
of solvent) of 86.0 mgKOH/g. 

SYNTHETIC EXAMPLE 5 ; 

In the same manner as in Synthetic Example 4 
except that 740.6 parts of phthalic anhydride and 14 07 
parts of butyl cellosolve acetate used in Synthetic 
Example 4 were replaced by 760.6 parts of tetrahydro- 
phthalic anhydride and 1415.8 parts of butyl cellosolve 
acetate/ a reaction product. (D-2) was obtained, which 
had a viscosity (25 "^C) of 12500 cps and an acid value 
(for components exclusive of solVent) of 85.5 mgKOH/g. 

EXAMPLES 1 to 5 t 

Solder resist resin compositions were formulated 
by blending epoxy resins, the epoxy acrylates obtained in 
Synthetic Examples 1 to 3 , the reaction products obtained 
in Sythetic Examples 4 and 5, styrene-maleic anhydride 
copolymers, photopolymerization initiators, unsaturated 
group-containing compounds , organic solvents , talc and 
Cyanine Geen in the blending ratios shown in Table 1. 
Each of the solder resist resin compositions was applied 
to a copper through-hole printed board in a film 
thickness of 20 to 10 0 vm by a screen printing method 
or a roll coater method, followed by drying at 70 "C for 
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6 0 minutes when the resin composition contadLns a solvent. 
The coat thus obtained is then irradiated with UV rays 
from a S-kW superhigh pressure mercury lamp through a 
negative film, and tjie unirradiated portions of the. 
.coat were dissolved away by an aqueous alkali solution 
such as a 2% aqueous Na2C03 solution. After 30 minutes 
of thermal cure at 150 °C in a hot-air dryer/ each of 
the thus obtained specimens was served to various 
performance tests. The results are set forth in Table 1. 
The performance tests shown in the table were carried 
out as follows. 
Solubility ; 

Ogie coat was irradiated with UV rays by use 
of a 5-kW superhigh pressure mercuiry lamp, then unirradi- 
ated portions of the coat were dissolved away by a 2% 
aqueous Na2C03 solution at 30«»C, and the solubility of 
the coat was judged. 

O • I^issolved rapidly. 

^ • Not dissolved, or dissolved extremely 

slowly. 
Solder Resistance ; 

The state of the coat after immersed in a 
molten solder at 26 0^C for 1 minute was judged. 

Qi--^ Normal appearance. 

Blistering, melting, peeling. 



X 



BNSOCXilO: <eP p34e486A1J_> 



- 15 - 



0346486 



Adhesion ; 

The coat on the specimen was provided with 
100 cross-cuts 1 x 1 mm in size, and peeled by use of 
cellophane tape to evaluate the adhesive properties. 
Insulation Resistance ; 

The coat was left to stand in an atmosphere 
of 80**C and 95% RH for 240 hours, and the insulation 
resistance of the coat was measured. 
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EOCN-104 . *1 




1 










EHPE-3150 *9 








1 






B-1 


1 .1 
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1 .0 






B-2 






1 .0 








B-3 










1 .5 




D-1 




5.2 










D-2 








5.2 






Pentaerythritol 














triacrylate 


1.0 . 


0.9 






1.05 




Neopentyl glycol 














hydroxypivalate 










1.0 
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Kayamer PM2 . *7 










0.1 


CO 


Tris (hydroxyethyl) " 










4.) 
U 


isocyanurate 


3.0 




3.0 






(0, 

\M 


diacrylate 








• 




^: 
1 


Carbitol acrylate 


0.5 




1.4 


0.9 




; 


SMA-Resin 1000 *3 


1-75 


0.75 


1 .75 


1 .25 


0.75 


o 

•H 

4J 


SMA-Resin 2000 *4 




0.5 










Butyl cellosolve 












acetate 




1.5 




2 




C: 


DETX *5 


0.3 


0.3 


0.3 


0.3 


0.33 




EPA *6 


0.3 


0.3 


0.3 


0.3 


0.67 


c: 

03: 


Triphenylsulfo- 












03 


nium hexafluoro- 
antimonate 




0.04 










Talc 


3.5 


3.5 


3.5 


3.5 


. 2.2 




Cyanine Green 


0.07 


.0.07 


0.07 


0.07 


0.05 


Solubility 


O 


O 


O 


O 


O 


Solder resistance 


O 


O 


O 


O 


o 


Adhesion 


100/100. 


100/100 


100/100 


100/100 


100/100 


Insulation resis- 












tance (Q ) 


1 .1x10« ' 


1 .0x10' = 


1 .3x1 0»* 


1 .5x10' « 


2.1x10« 2 
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Notes : 



*1: Cresol novolak type epoxy resin, a product by 

Nippon Kayaku K.K. 
*2: Alicyclic epoxy resin, a product by Daicel 

Kagaku Kogyo K.K. 
*3:) Styrene-maleic anhydride copolymer, a product 



*5: Diethylthioxanthone, a photopolymerization 
initiator, a product by Nippon Kayaku K.K. 

*6: Ethyl N ,N-Diinethylaminobenzoate , a photo- 
polymerization accelerator, a product by 
Nippon Kayaku K.K. 

*7: Phosphoric ester of 2 -Hydroxy ethyl methacrylate , 
a product by Nippon Kayaku K.K. 

INDUSTRIAL APPLICABILITY 



invention is suitable for a solder resist capable of 
development by an aqueous alkali solution and excellent 
in heat resistance, solvent resistance, adhesive 
properties and electrical insulation properties. 




by ARCO /chemical company. 



The composition according to the present 
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CLAIMS 

1- A- ires in oornposition comprising an epoxy resin 

(A) and/or an ^poxy ^arylate (B) obtained by reacting 
one chemical equivalent of epoxy groups in an epoxy 
resin with 0.1 to 1.0 chemical equivalent of acrylic 
acid, a styrene-maleic anhydride copolymer (C) , an 
unsaturated group«cphtaining compound (D) other than 

(B) ., and a photo-polymerization initiator (E) . 

2- A solder 37esist resin composition comprising 
an epoxy resin (A) and/or an epoxy acrylate (B) obtained 
by reacting one chemiqal equivalent of epoxy groups in 
an epoxy resin with 0,1 to 1.0 chemical equivalent of 
acrylic acid^ a styrene-maleic anhydride copolymer (C) , 
an unsaturated group-Q©ntaining compound (D) other than 
(B) / and a photopolyme^^ization initiator (E) . 

3* A resin compoaition according to claim 1 or 2, 

wherein the amount of the component (A) is 0 to 40% by 
weight, the amotint of the component (B) is 0 to 40% by 
weight, the sum of the amount of the component (A) and 
the component (B) is 5 to 50% by weight, the amount of 
the component (c) is 5 to 40% by weight, the amount of 
the component (D) is 20 to 90% by weight, and the 
amount of the component (E) is' 0.1 to 15% by weight. 
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4. A resin composition according to claim 1 or 2, 
wherein the component (A) and/or the component (B) is 
solid at 40 ^C. 

5. A resin composition according to claim 1 or 2^ 
wherein the component (D) is one or more compounds 
selected from the group consisting of a reaction product 
of a polybasic carboxylic anhydride with a reaction 
product of a novolak- or bisphenol-type epoxy resin 
with (meth) acrylic acid,. 2-hydroxyethyl (meth) acrylate , 

2 -hydroxy propyl (meth) acrylate, carbitol (meth) acrylate , 
phenoxyethyl (meth) acrylate, acryloylmorpholine, 
tripropylene glycol di (meth) acrylate , trimethylolpropane 
tri (meth) acrylate, trimethylolpropane tripropoxy 
tri (meth) acrylate, neopentyl glycol hydroxypivalate 
di (meth) acrylate, dioxane glycol di (meth) acrylate , 
tris (hydroxy ethyl) isocyanurate di (meth) acrylate , 
tr is (hydroxyethyl ) isocyanurate tr i (meth ) acrylate , 
pentaerythritol tri (meth) acrylate, dipentaerythritol 
hexa (meth) acrylate, dipentaerythritol pen ta (meth) acrylate, 
phosphoric ester of 2-hydroxyethyl (meth) acrylate , and 
an equimolar reaction product of an acid anhydride with 
a hydroxyl -containing compound. 
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6. A resin composition according to claim 1 or 2 , 

wherein the component (D) is one or more compounds 
selected from the group consisting of trimethylolpropane 
triacrylate, pentaerythritol triacrylate^ tris (hydroxy- 
ethyl) isocyanurate diacrylate, neopentyl glycol hydroxy- 
pivalate diacrylate, carbitol acrylate, acryloyl- 
morpholine, phosphoric ester of 2 -hydroxy ethyl 
(meth)acrylate J dipentaerythritol hexaacrylate, and 
dipentaerythritol pentaacrylate • 
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